New cyt b gene universal primer set for forensic analysis.
Analysis of mitochondrial DNA, and in particular the cytochrome b gene (cyt b), has become an essential tool for species identification in routine forensic practice. In cases of degraded samples, where the DNA is fractionated, universal primers that are highly efficient for the amplification of the target region are necessary. Therefore, in the present study a new universal cyt b primer set with high species identification capabilities, even in samples with highly degraded DNA, has been developed. In order to achieve this objective, the primers were designed following the alignment of complete sequences of the cyt b from 751 species from the Class of Mammalia listed in GenBank. A highly variable region of 148bp flanked by highly conserved sequences was chosen for placing the primers. The effectiveness of the new pair of primers was examined in 63 animal species belonging to 38 Families from 14 Orders and 5 Classes (Mammalia, Aves, Reptilia, Actinopterygii, and Malacostraca). Species determination was possible in all cases, which shows that the fragment analyzed provided a high capability for species identification. Furthermore, to ensure the efficiency of the 148bp fragment, the intraspecific variability was analyzed by calculating the concordance between individuals with the BLAST tool from the NCBI (National Center for Biotechnological Information). The intraspecific concordance levels were superior to 97% in all species. Likewise, the phylogenetic information from the selected fragment was confirmed by obtaining the phylogenetic tree from the sequences of the species analyzed. Evidence of the high power of phylogenetic discrimination of the analyzed fragment of the cyt b was obtained, as 93.75% of the species were grouped within their corresponding Orders. Finally, the analysis of 40 degraded samples with small-size DNA fragments showed that the new pair of primers permits identifying the species, even when the DNA is highly degraded as it is very common in forensic samples.